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PHASE CONTROLLED CAMERA SYSTEM 
HAVING DETACHABLE LENS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: _ 
This invention relates to a camera having an inter 

changeable lens. 
2. Description of the Related Art: 
Recently, various types of video apparatus including 

video cameras are increasingly diffused. For example, 
in the field of video cameras, interchangeable lens sys 
tems have been proposed which are designed to use 
interchangeable lenses for the purpose of increasing 
functions and which are also designed for personal or 
home use. 
Video cameras have many functions including an 

automatic focusing function. 
The principle of the operation of an automatic focus 

ing system will be described below by way of example. 
A type of automatic focusing system for video cam 

eras is known in which the de?nition of an imaged 
video picture is detected by the magnitude of high-fre 
quency components of a video signal, and the position 
of the lens is controlled so that the de?nition (high 
frequency components) is maximized, thereby automati 
cally controlling focusing of the camera. More speci? 
cally, the image signal abruptly changes at an edge of 
the image of the object so that high-frequency compo 
nents of the signal increase. If the high-frequency com 
ponents increase, it is judged that the image becomes 
closer to the focused state. In relation to this system, a 
method of determining the direction in which a focus 
motor is moved if the lens is deviated from the focusing 
position to a non-focusing position is known in which a 
piezoelectric element is attached to a lens or an imaging 
part and is vibrated ?nely to effect focus modulation, 
and judgment is made to determine whether the phase 
of this vibration and the phase of a change in the high 
frequency components of the video signal coincide with 
each other (near-focus) or opposite to each other (far 
focus), thereby determining the focus lens driving direc 
tion. (This method is called a modulation method.) 

In a case where an interchangeable lens system is 
applied to such a video camera, it is necessary to con 
sider functions provided in a lens unit and processes 
relating to these functions as well as functions provided 
in a camera unit and processes relating to these func 
tions, in particular, timing control in order to achieve 
overall functions of the camera equivalent to those of 
the conventional camera including the automatic focus 
ing function. 
However, in a case where an interchangeable lens 

system is designed based on the existing video camera 
systems, there is a need for a process of making the lens 
unit and the camera unit operate while maintaining a 
particular phase/ timing relationship therebetween. For 
example, it is necessary for the automatic focusing 
means to detect a change in a signal representing the 
degree of focusing in phase with small vibration of the 
focusing lens of the lens unit. Where lenses which are 
simply detachable are adopted, there is a possibility of 
failure to perform such a process with accuracy. 
To solve this problem, a method may be adopted 

which provides, in the lens unit or the camera unit, an 
automatic focusing system in a complete form whose 
functions are distributed to only one of the lens unit and 
the camera unit, e. g., an active system in which re?ec 
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2 
tion of a projection light such as infrared is received by 
a light receiving element and focusing is performed by 
utilizing triangulation or a TTL system in which inci 
dent light introduced through the lens is received by a 
special sensor and focusing is performed in the same 
manner. However, if such a system is adopted, the de 
sign for interchangeable lenses is considerably limited 
and substantial part of the constructions and the control 
procedures of the lens unit and the camera unit cannot 
be fully utilized, resulting in failure to utilize the advan 
tages of lens changing. 

Also, signal lines may be provided for the number of 
categories of data necessary for realization of the func 
tions of the lens unit as well as the functions of the 
camera unit. However, the number of common signal 
connections is thereby increased. It is difficult to 
achieve the desired functions if the connection signal 
system has already been determined and if the increase 
in the number of signals is limited. 

SUMMARY OF THE INVENTION 

In view of these problems, an object of the present 
invention is to provide a camera system using inter 
changeable lenses in which control operations of the 
lens unit and the camera unit relating to each other can 
be smoothly controlled by communication between the 
lens unit and the camera unit. 
Another object of the present invention is to provide 

a camera system in which the operation of outputting a 
control instruction from the camera unit and the opera 
tion of controlling the driving system of the lens unit 
can be performed by correct timing without any mal 
function. 
A still further object of the present invention is to 

provide a camera system in which control operations of 
the lens unit and the camera unit relating to each other 
can be performed with accuracy with a particular phase 
relationship maintained therebetween. 

In view of these circumstances, the present invention 
provides in one of its aspects a camera having a lens unit 
and a camera unit detachably attached to each other, 
the camera including means for controlling a process 
conducted by the lens unit and a process relating to the 
process of the lens unit and conducted by the camera 
unit while maintaining a predetermined phase relation 
ship therebetween, and means for effecting communica 
tion between the camera unit and the lens unit by using 
a reference signal for obtaining the predetermined phase 
relationship. 

This arrangement ensures that control operations for 
functions of the lens unit and control operations for 
functions of the camera unit which are to be conducted 
while maintaining a certain phase relationship therebe 
tween can be optimized by using a reference signal for 
setting timing alone without providing transmission 
lines for a number of control signals. 
A further object of the present invention is to provide 

a camera using interchangeable lenses which uses an 
accurate and stable control signal for controlling the 
lens unit obtained by calculation of data supplied by 
‘communication between the lens unit and the camera 
unit and which can thereby control the lens unit with 
accuracy. 
The present invention therefore provides in another 

of its aspects a camera system having driving means for 
driving the lens unit, calculation means for calculating 
and outputting a control signal for driving and control 
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ling the lens unit by taking in information based on light 
introduced through the lens unit, and communication 
means for effecting communication between the lens 
unit and the camera unit by using a reference signal for 
establishing a predetermined relationship between the 
timing of taking in the information for calculation and 
the timing of driving of the driving means. 
A still further object of the present invention is to 

provide a camera using interchangeable lenses in which 
processes which are to be conducted in the lens unit and 
the camera unit while maintaining a particular phase 
relationship therebetween can be conducted positively 
by performing communication using a common timing 
signal alone. 
A still further object of the present invention is to 

provide a camera in which functions and processes 
which are ordinarily distributed between the lens unit 
and the camera unit are suitably grouped and assigned 
to the lens unit or the camera unit while avoiding any 
reduction in the degree of lens change freedom or any 
increase in the number of data communication signal 
lines, and which is capable of readily establishing a 
particular relationship between the phases of processing 
in the lens unit and the camera unit. 
A still further object of the present invention is to 

provide a camera based on an interchangeable lens sys 
tem in which burdens on the lens unit and the camera 
unit are reduced by suitably assigning control functions, 
and the number of electrical connections between the 
lens unit and the camera unit is reduced, thereby facili 
tating interchangeable lens system design while en 
abling an improvement in reliability. 

Other objects and features of the present invention 
will become clear upon reading the following descrip 
tion taken in conjunction of the accompanying draw 
mgs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a camera with an inter 
changeable lens which represents an embodiment of the 
present invention; 

FIG. 2 is a diagram of the operation of an example of 
the automatic focusing system of the embodiment of the 
present invention; 
FIG. 3 is a timing chart of the control operation of 

the camera system in accordance with the present in 
vention; 
FIG. 4 is a flow chart of the optical path modulation 

operation of the lens microcomputer; 
FIG. 5 is a diagram of the optical path modulation 

operation of the focusing lens based on vibration; and 
FIG. 6 is a flow chart of another example of the 

optical path modulation operation of the lens mi 
crocomputer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A camera with an interchangeable lens in accordance 
with the present invention will be described below with 
reference to the accompanying drawings. 

Referring to FIG. 1, an arrangement of a video cam 
era to which the present invention is applied is illus 
trated. 
As shown in FIG. 1, the camera has a lens unit 1 and 

a camera unit 2 which can be detached from each other 
at a mount section M indicated by the dot-dash line. 
The lens unit 1 and the camera unit 2 are constructed 

in such a manner that, when they are combined, the 
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4 
optical axis of the lens of the lens unit 1 and the optical 
axis of an imaging device coincide with each other and, 
at the same time, electrical connections are established 
in line lines: a power source line 101, a ground (GND) 
line 102, a chip selection signal (hereinafter referred to 
as CS) line 103, a serial clock signal (hereinafter referred 
to as SCLK) line 104, and a serial data signal (hereinaf 
ter referred to as DATA) line 105, thereby enabling 
communication using various categories of information. 
A focusing lens 201 is used for focusing by being moved 
in the direction of the optical axis. A piezoelectric ele 
ment 202 is attached to the focusing lens 201 to effect 
focus modulation. A focusing motor 203 is used to move 
the focusing lens 201 and is connected to a drive circuit 
204. Another drive circuit 205 is provided which is used 
to drive the piezoelectric element 202. 
A microcomputer (hereinafter referred to as “lens 

microcomputer”) 206 controls the overall operation of 
the lens unit including the operations of the motor driv 
ing circuit 204, the piezoelectric element 202 and the 
drive circuit 205. The lens microcomputer 206 receives 
a motor driving signal from the camera unit based on 
the CS signal on the line 103, SCLK signal on the line 
104 and DATA signal on the line 105, and instructs the‘ 
motor driving circuit 204. The lens microcomputer 206 
may conduct not only a process of automatic focusing 
but also a process of zooming, a process or iris control 
and so on at the same time. Processes other than the 
automatic focusing process are omitted for simpli?ca 
tion of explanation. An encoder 207 is provided to de 
tect the moving position of the focusing lens 201. 
An image sensor 301 such as a CCD (charge coupled 

device) is provided in the camera unit. An amplifier 
circuit 302 amplifies an electric signal obtained from the 
image sensor 301 to a predetermined level. A processing 
circuit 303 receives a video signal output from the am 
pli?er circuit 302, processes this signal in a predeter 
mined manner and outputs the processed signal as a 
standard TV signal (video signal). A sync separation 
circuit 305 separates a vertical synchronizing signal 
(hereinafter referred to as V-sync signal) from the video 
signal. The V-sync signal is supplied to a later-men 
tioned microcomputer 308 provided in the camera unit 
(hereinafter referred to as “camera computer”) for con 
trol of the operation of this unit. 
A band-pass filter 304 is used to'extract predeter 

mined high-frequency components necessary for de 
tecting the degree of focusing from the video signal 
output from the ampli?er circuit 302. High-frequency 
components output from the band-pass filter 304 con 
tain frequency components of focus modulation based 
on optical path modulation effected by ?nely vibrating 
the focusing lens 201 in the direction of the optical axis 
by means of the piezoelectric element 202. 
A peak detection circuit 306 examines a signal which 

has passed through the band-pass filter 304 to detect a 
peak value of the signal. The peak detection circuit 306 
samples and holds the high-frequency component 
which has passed through the band-pass ?lter 304 with 
a one-?eld period and outputs the peak level. An A/D 
converter 307 converts the output from the peak detec 
tion circuit 306 from an analog form to a digital form 
and supplies the converted signal to the camera mi 
crocomputer 308 as focusing information 309. 
The camera microcomputer 308 uses focusing infor 

mation 309 to judge the state of focusing, calculates the 
direction and extent of movement of the focusing mo 
tor, and effects communication with the lens microcom 
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puter 206 by using the data signal line 105 for serial data. 
The camera microcomputer 308 can conduct not only a 
process of focusing but also a process of zooming, a 
process of iris control and so on at the same time. How 
ever, processes other than the focusing process are 
omitted for simpli?cation of explanation. 
For communication between the camera unit and the 

lens unit, the extent and direction of driving of the fo 
cusing motor 203, for example, are sent from the camera 
unit to the lens unit, and the position of the focusing lens 
or the focusing lens driving motor detected by the en 
coder 207, the extent of actual driving and so on are sent 
from the lens unit to the camera unit. This communica 
tion is performed periodically. Preferably, for opera 
tions based on processing of the video signal, the period 
of the repetition of communication is in synchronization 
with V-sync signal of the image. That is, the picture 
frame changes with a ?eld period, and detection and 
control for automatic focusing are also performed with 
this ?eld period. The camera microcomputer 308 is 
therefore supplied with V-sync signal output from the 
sync separation circuit 305. 
An image of the object is formed on the imaging 

plane of the image sensor 301 by the lens 201 and is 
converted into an electric signal (video signal) by the 
image sensor 301, and the electric signal is supplied via 
the ampli?er circuit 302 to the camera processing cir 
cuit 303 and to the band-pass ?lter 304. The band-pass 
?lter 304 allows only high-frequency components of the 
electric signal (video signal) to pass through it. As a 
result of processing in the peak detector 306 and the 
A/D converter 307, the peak value of the ?ltered signal 
is supplied as focusing information 309 to the camera 
microcomputer 308. The camera microcomputer 308 
compares the present focusing information with the 
focusing information obtained one sampling period (one 
?eld) before to determine whether or not the lens is 
focused, and supplies data (extent and direction of oper 
ation) for driving the focusing motor 203 to the lens 
microcomputer 206 via the serial data lines 103 to 105. 
The lens microcomputer 206 issues an instruction to the 
motor driving circuit 204 on the basis of the data sup 
plied from the camera microcomputer 308, and the 
focusing motor 203 is thereby operated to move the 
focusing lens 201. In this event, a modulation method of 
?nely vibrating the focusing lens 201 by means of the 
piezoelectric element 202 is used in order to speedily 
determine the direction of driving of the focusing motor 
203. FIG. 2 shows the principle of operation in accor 
dance with the modulation method using a piezoelectric 
element. If the piezoelectric element is moved with a 
very small amplitude, the video signal is modulated 
with the frequency of this vibration, and the level of the 
video signal vibrates with a very small amplitude at 
far-focus, in-focus and near-focus positions. It is thereby 
possible to determine near-focus or far-focus on the 
basis of whether the phase of vibration of the piezoelec 
tric element and the phase of the focus modulation 
signal equal to or opposite to each other. In the case of 
an ordinary camera integral with a lens, the operation of 
the camera microcomputer 308 (receiving focusing 
information) and the lens microcomputer 206 (making 
the piezoelectric element vibrate) is performed by one 
microcomputer, and the relationship between the pha 
ses of corresponding signals is simple. In the case of an 
interchangeable system such as that shown in FIG. 1 
having a lens unit and a camera body detachably at 
tached to each other, if the lens driving system and the 
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6 
detection system are separately provided in the lens unit 
and the camera unit, respectively, it is necessary to 
obtain focusing information as shown in FIG. 2 by 
driving, in the lens unit, the piezoelectric element 202 
with a predetermined phase to vibrate the focusing lens 
201 and detecting, in the camera unit, changes in high 
frequency components of the video signal on the basis 
of the period of vibration of the focusing lens. 
That is, the modulation method makes it possible not 

only to discriminate in-focus or out-of-focus states but 
also to obtain, in the case of an out-of-focus state, infor 
mation on the direction of defocusing, i.e., near-focus or 
far-focus. This method is therefore effective but it re 
quires the camera microcomputer 308 to always moni 
tor the phase of the focusing lens 201 because the state 
of focusing is determined by observing changes in the 
peak value of high-frequency components of the video 
signal output from the image sensor 301 with respect to 
the phase of vibration of the focusing lens (focus modu 
lation phase) when the focusing lens 201 is moved to a 
near-focus position, to a far-focus position and to the 
center of movement. 
However, if the lens and the camera body are pro 

vided as separated units, the relationship between the 
phase of vibration of the focusing lens in the lens unit 
and the phase of detection on the side of the camera 
body cannot by determined and the accuracy of focus 
ing information is low, resulting in failure to effect focus 
determination as well as failure to perform various kinds 
of control efficiently. The present invention solves this 
problem as described below. That is, since information 
on near-focus and far-focus is obtained from changes in 
the level of high-frequency components when the fo 
cusing lens is moved along the optical axis to and from, 
the accuracy of detection can be maximized by sam 
pling the level of the high-frequency components at, for 
example, the position corresponding to a crest of vibra 
tion, i.e., the position at which the change in the level is 
maximum. 

In accordance with the present invention, a means for 
supplying a timing signal from the camera unit to the 
lens unit is used in order to synchronize the phase of 
vibration of the piezoelectric element 202 on the lens 
side and the phase of detection of changes in high-fre 
quency components of the video signal based on the 
vibration of the piezoelectric element 202. 

It is thereby possible to perform focus modulation in 
the lens unit while performing detection of the level of 
high-frequency components in the camera unit cor 
rectly according to the timing based on the phase of the 
focus modulation. The lens unit and the camera unit can 
be controlled independently while maintaining a prede 
termined phase relationship therebetween. 
FIG. 3 shows a timing chart illustrating the control 

timing of the lens unit and the camera unit. 
The camera microcomputer 308 outputs CS signal in 

synchronization with V-sync signal supplied from the 
sync separation circuit 305 and simultaneously initial 
izes (clears) a time reference counter 308’ provided in 
the camera microcomputer 308. Count-up of this 
counter is continued until V-sync signal rises next. CS 
signal is output until the communication between the 
camera unit and the lens unit is completed. The lens 
microcomputer 206 prepares for receiving of communi 
cation data in response to the input of CS signal and 
simultaneously initializes (clears) an internal time refer 
ence counter 206’. Count-up of this counter is continued 
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until CS signal or, substantially, V-sync signal rises 
next. 
The lens microcomputer 206 controls the drive tim 

ing of the piezoelectric element 202, i.e., the period of 
vibration thereof on the basis of the counted value of 
the internal time reference counter 206’. Since the 
counted value corresponds to time, it is possible to set, 
from the start of counting of the counter, the period and 
phase of vibration of the lens with accuracy by control 
ling the direction of driving of the piezoelectric element 
202, i.e., the direction of driving of focusing lens 201 
according to the counted value, that is, on the basis of 
the time when a predetermined counted value is ob 
tained. 
The camera microcomputer 308 determines the direc 

tion in which the piezoelectric element 202 is swung at 
the present time according to the counted value of the 
internal reference counter 308', that is, whether the 
focusing lens 201 is swung in the near-focus direction or 
far-focus direction, and examines the meaning of the 
focusing information 309 at the corresponding time 
(that is, whether or not the lens is focused and, in the 

I case of non-focus, whether the lens is in near-focus or 
far-focus), thereby determining the direction of driving 
of the focusing lens driving motor 203. 
The time reference counter 308' of the camera mi 

crocomputer 308 starts counting when V-sync signal 
rises, and the time reference counter 206' of the lens 
microcomputer 206 starts counting in synchronization 
with the rise of CS signal output from the camera unit 
by the timing corresponding to the rise of V-sync signal. 
The time reference counters of the lens unit and the 
camera unit therefore perform counting by the same 
timing. (Errors due to transmission are ignored.) 

In consequence, even though the counted value on 
the lens side or the phase of the focusing lens of the lens 
unit is not transmitted to the camera unit, there is no 
possibility of error in synchronization between the lens 
unit and the camera unit, and it is possible for the lens 
unit and the camera unit to control vibration and to 
detect the phase of vibration, respectively. 
The camera unit is therefore possible even for a sys 

tem based on various combinations of lens units and a 
camera unit detachably attached to each other to per 
form automatic focusing by operating the lens unit and 
the camera unit while constantly maintaining the de 
sired relationship between the timing of control and the 
timing of detection phase. 

It is therefore possible for the camera unit to detect 
the phase of driving of the focusing lens 201 with accu 
racy even though information on changes in the posi 
tion of the focusing lens 201 in the lens unit caused by 
the piezoelectric element 202 is not directly transmitted 
to and received by the camera microcomputer 308. 

It is sufficient to use a timing signal alone for commu 
nication between the lens unit and the camera unit, 
which is advantageous in terms of improvement in com 
patibility also. 
The control of vibration of the focusing lens 201 

using the lens microcomputer will now be described 
below with reference to FIGS. 4 and 5. 

FIG. 4 is a flow chart of the modulating operation of 
the focusing lens 201 based on the input of CS signal, 
and FIG. 5 is a diagram of the movement of the focus 
ing lens 201. 

Referring to FIG. 4, after starting the flow, CS signal 
is input in step 1, and the lens microcomputer resets the 
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internal time reference counter to newly start counting 
(step 2). 

Subsequently, the focusing lens is driven in the near 
focus direction from the present position until the 
counted value of the counter becomes equal to T1 (steps 
3, 4), is moved in the opposite direction when the 
counted value becomes equal to T1 (step 5), is driven in 
the far-focus direction until the counted value becomes 
equal to T2 (step 6), and is moved in the near-focus 
direction again (step 7) when the counted .value be 
comes equal to T2. The process then returns to step 1, 
thereafter repeating this operation. 
The focusing lens is thereby periodically vibrated in 

the direction of near-focus or far-focus with increase in 
the counted value, i.e., with elapse of time, as shown in 
FIG. 5, thereby effecting optical path modulation. The 
period thereof is set in synchronization with CS signal, 
i.e., V-sync signal. 

In the example shown in FIG. 4, the period of vibra 
tion of the focusing lens 201 coincides with the period 
of CS signal but it may be set to a longer period. 
FIG. 6 shows a ?ow chart of example of vibration 

control of a longer period. That is, the focusing lens is 
vibrated with a period four times longer than that of CS. 
signal. 

In this case, the reference counter in the lens mi 
crocomputer may count CS signal. 

After starting the flow, CS signal is input in step 11, 
the reference counter in the microcomputer is reset at 
the ?rst time only to set the counted value to n=0 (step 
12), and the subsequent rise of CS signal is a waited in 
step 13. Each time CS signal counter is incremented by 
1 (step 14). In step 16, the focusing lens 201 is driven in 
the near-focus direction if n=1 in step 15. Similarly, if 
n=2, the focusing lens driving direction is reversed and 
set to the far-focus direction (steps 17, 18), and it is 
maintained in the far-focus direction if n=3 (step 19) or 
is reversed and set to the near-focus direction and the 
counter is reset if n=4 (steps 20, 21). 
The direction of driving of the focusing lens is con 

trolled in this manner, and the focusing lens is vibrated 
in the direction of the optical axis back and forth with 
the period corresponding to four periods of CS signal, 
thereby effecting optical path modulation. 

Thus, the period of vibration of the focusing lens is 
determined in synchronization with CS signal, and the 
vibration is synchronized with the operation of the 
camera microcomputer, thereby effecting supply of 
information and calculation in phase with the lens vibra 
tion. 
The above-described system prescribes the start posi 

tion of CS signal alone and does not prescribe the actual 
communication process (timing of output of SCLK and 
DATA) or have a bad influence upon the operation of 
communication. 

In' the above-described embodiment, a pulse motor or 
the like may be used as the focusing motor in such a 
manner that the motor is ?nely swung back and forth 
during the movement of the focusing lens, thereby elim 
inating the need for the piezoelectric element 202. In 
this case, it is also necessary to maintain the phase of 
swinging of the motor 203 on the basis of the method of 
the present invention. 
The present invention is described above with respect 

to a clock synchronization system for communication. 
In the case of asynchronous communication (such as 
UART), however, control operations of the lens‘unit 
and the camera unit can be performed in synchroniza 



5,036,399 
9 

tion with each other by means of synchronizing the start 
bit with V-sync signal. 
The above-described embodiment exempli?es a case 

where lens driving (modulation period, phase) on the 
lens side and detection of the period and phase of lens 
movement on the camera body side are performed in 
synchronization with each other with respect to differ 
ent positions of the lens by communication between the 
lens unit and the camera unit. However, the present 
invention is not limited to automatic focusing; it can be 
applied to any other systems so long as they are de 
signed to separately control the lens unit and the camera 
unit in a real time manner by the timing for synchroniza 
tion therebetween or by maintaining the desired phase 
relationship. 

_ In the above-described camera with an interchange 
able lens in accordance with the present invention, 
processes which are to be conducted in the lens unit and 
the camera unit while maintaining a particular phase 
relationship therebetween can be conducted positively 
by performing communication using a common timing 
signal alone. Functions and processes which are ordi 
narily distributed between the lens unit and the camera 
unit can be conducted at one side, namely lens side or 
camera side, without losing freedom in changing lens or 
causing any increase in the number of data communica 
tion signal lines. A particular relationship between the 
phases of processing in the lens unit and the camera unit 
can therefore be obtained easily. That is, burdens on the 
lens unit and the camera unit are reduced by suitably 
assigning control functions, and the number of electrical 
connections between the lens unit and the camera unit is 
reduced, thereby facilitating interchangeable lens sys 
tem design while enabling an improvement in reliabil 
ity. 
What is claimed is: 
1. A camera system having a lens unit and a camera 

unit to which said lens unit can be detachably attached, 
said camera system comprising: 

(A) control means for controlling an operation of said 
lens unit and an operation of said camera unit to 
control said lens unit, so as to synchronize a phase 
of the operation of said lens unit with a phase of the 
operation of said camera unit; and 

(B) communication means for effecting communica 
tion between said camera unit and said lens unit by 
using a reference signal for obtaining phase syn 
chronization between the operation of said lens 
unit and the operation of said camera unit. 

2. A camera system according to claim 1, wherein 
said lens unit includes driving means for driving a part 
of an optical system provided in said lens unit, and said 
operation of lens unit is an operation of periodically 
changing the length of the optical path by making said 
driving mean vibrate said optical system with a prede 
termined frequency to modulate incident light which 
‘has passed through said optical system by optical path 
modulation. 

3. A camera system according to claim 2, wherein 
said camera unit includes imaging means for converting 
an image of an object formed on an imaging plane by 
said lens unit into an electric imaging signal and output 
ting the signal, and said operation of said camera unit is 
an operation of determining the state of focusing of said 
lens unit from the imaging signal output from said imag 
ing means and_calculating a focus control signal for 
focusing said lens unit according to the state of focus 
mg. 
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4. A camera system according to claim 3, wherein 

said calculation is effected by a microcomputer pro 
vided in said camera unit, and said microcomputer de 
tects the state of focusing of said lens unit by taking in 
signal components modulated by said optical path mod 
ulation from the imaging signal, and calculates the focus 
control signal. 

5. A camera system according to claim 4, wherein 
said modulating operation is controlled by a microcom 
puter provided in said lens unit. 

6. A camera system according to claim 5, wherein 
said communication means transmits the focus control 
signal calculated by said calculation to said lens unit. 

7. A camera system according to claim 6, wherein 
said communication means transmits to said lens unit a 
synchronizing signal for establishing a certain phase 
relationship between the timing of taking data in said 
microcomputer of said camera unit or of the calculation 
and the timing of vibration effected by said driving 
means. 

8. A camera system according to claim 7, wherein 
said synchronizing signal is a chip selection signal sup 
plied from said microcomputer of said camera unit to 
said microcomputer of said lens unit. 

9. A camera system according to-claim 8, wherein 
said communication means transmits control informa 
tion including the focus control signal to said lens unit 
subsequently to transmission of the chip selection signal. 

10. A camera system according to claim 8, wherein 
said chip selection signal is in synchronization with a 
vertical synchronizing signal. 

11. A camera system according to claim 8, wherein 
said microcomputer of said lens unit has a counter for 
controlling the phase of driving of said optical system 
effected by said driving means, and said counter is reset 
in synchronization with the chip selection signal to 
perform phase control. 

12. A camera unit to which a lens unit is detachably 
attached, said camera unit comprising: 

(A) driving means for driving an optical system pro 
vided in said lens unit; 

(B) calculation means for calculating a control signal 
for driving and controlling said lens unit by taking 
in information based on light introduced through 
said lens unit; and 

(C) communication means for effecting communica 
tion between said lens unit and said camera unit by 
using a reference signal for establishing a predeter 
mined phase relationship between the timing of 
taking in said information for calculation and the 
timing of driving of said driving means. 

13. A camera unit according to claim 12, further 
comprising imaging means for converting light imaged 
on an imaging plane by said lens unit into an electric 
imaging signal and outputting this signal. 

14. A camera unit according to claim 13, wherein said 
optical system constitutes focusing means. 

15. A camera unit according to claim 14, wherein said 
driving means includes modulation means for modulat 
ing incident light passed through said optical system by 
optical path modulation based on periodically changing 
the length of said optical path so that the imaging signal 
output from said imaging means is modulated with the 
period of the optical path modulation. 

16. A camera unit according to claim 15, wherein said 
calculation means determines the state of focusing of 
said lens unit from the imaging signal output from said 
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imaging means and calculates a focus control signal 
according to the state of focusing. 

17. A camera unit according to claim 16, wherein said 
communication means transmits the focus control signal 
calculated by said calculation means to said lens unit. 

18. A camera unit according to claim 17, wherein said 
driving means controls the imaging position of said 
optical system on the basis of the focus control signal 
transmitted by said communication means so as to ad 
just the imaging position to the in-focus position. 

19. A camera unit according to claim 15, wherein said 
modulation means vibrates said optical system in the 
direction of the optical axis back and forth about said 
imaging position. 

20. A camera unit according to claim 12, wherein said 
communication means transmits to said lens unit a syn 
chronizing signalfor establishing a certain phase rela 
tionship between the timing of taking data in said calcu 
lation means or of the calculation and the timing of 
vibration effected by said modulation means. 

21. A camera unit according to claim 20, wherein said 
calculation means is constituted by a microcomputer. 

22. A camera unit according to claim 21, wherein said 
lens unit has a microcomputer for controlling driving of 
said optical system on the basis of the focus control 
signal and the synchronizing signal. 

23. A camera unit according to claim 22, wherein said 
synchronizing signal is a chip selection signal supplied 
from said microcomputer of said camera unit to said 
microcomputer of said lens unit. 

24. A camera unit according to claim 23, wherein said 
communication means transmits control information 
including the focus control signal to said lens unit subse 
quently to transmission of the chip selection signal. 

25. A camera unit according to claim 23, wherein said 
chip selection signal is in synchronization with a verti 
cal synchronizing signal. 

26. A camera unit according to claim 24, wherein said 
microcomputer of said lens unit has a counter for con 
trolling the phase of driving of said optical system ef 
fected by said 'modulation means, and said counter is 
reset in synchronization with the chip selection signal to 
perform phase control. 

27. A camera having a lens unit and a camera unit, 
comprising: 

(A) driving means for changing the imaging position 
of said lens unit; 

(B) imaging means for converting an image of an 
object formed on an imaging plane by said lens unit 
into an electric imaging signal and outputting the 
signal; 

(C) calculation means for detecting the state of focus 
ing of said lens unit on the basis of the imaging 
signal and outputting a focus control signal for 
moving the imaging position to the in-focus posi 
tion; and 

(D) communication means for transmitting a refer 
ence signal serving to provide a reference for con 
trolling the timing of the operations of said driving 
means and said calculation means so as to establish 
a predetermined phase relationship therebetween. 

28. A camera according to claim 27, wherein said 
driving means includes modulation means for modulat 
ing incident light having passed through an optical 
system of said lens unit by changing the length of an 
optical path of said optical system with a period so that 
the imaging signal output from said imaging means is 
modulated with said period. 
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29. A camera according to claim 28, wherein said 

calculation means determines the state of focusing of 
said lens unit from the imaging signal output from said ' 
imaging means and calculates a focus control signal 
according to the state of focusing. 

30. A camera according to claim 29, wherein said 
communication means transmits the focus control signal 
calculated by said calculation means to said lens unit. 

31. A camera according to claim 30, wherein said 
driving means moves the imaging position of said opti 
cal system corresponding to the center of vibration 
effected by said modulation means of said optical sys 
tem to the in-focus position. 

32. A camera according to claim 31, wherein said 
communication means transmits to said lens unit a syn 
chronizing signal for establishing a certain phase rela 
tionship between the timing of taking data in said calcu 
lation means or of the calculation and the timing of 
vibration effected by said modulation means. 

33. A camera according to claim 32, said calculation 
means is constituted by a microcomputer. 

34. A camera according to claim 33, wherein said lens 
unit has a microcomputer for controlling driving of said 
optical system on the basis of the focus control signal‘ 
and the synchronizing signal. 

35. A camera according to claim 22, wherein said 
synchronizing signal is a chip selection signal, and said 
communication means transmits control information 
including the focus control signal to said lens unit subse 
quently to transmission of the chip selection signal. 

36. A camera according to claim 35, wherein said 
chip selection signal is in synchronization with a verti 
cal synchronizing signal. 

37. A camera according to claim 36, wherein said 
microcomputer of said lens unit has a counter for con 
trolling the phase of driving of said optical system ef 
fected by said modulation means, and said counter is 
reset in synchronization with the chip selection signal to 
perform phase control. 

38. A camera system having a lens unit and a camera 
unit to which said lens unit can be detachably attached, 
said camera system comprising: 

(A) image pick-up means disposed in said camera 
unit, for photoelectrically converting an image 
focused on an image sensing plane by said lens unit 
into an image signal and for outputting the image 
signal; 

(B) control means disposed in said camera unit, for 
detecting a photographing state from said image 
signal and for producing, by a computation a con 
trol information for controlling said lens unit; 

(C) transmitting means for transmitting the control 
information produced by said control means to said 
lens unit in synchronized relation with a synchro 
nizing signal in said image signal; 

(D) control means disposed in the lens unit, for ad 
justing a state of said lens unit on the basis of the 
control information transmitted by said transmit 
ting means; and 

(E) phase control means for synchronizing the phase 
of operation of the control means in the camera 
unit with the phase of operation of the control 
means in said lens unit. 

39. A camera system according to claim 38, wherein 
said lens unit includes driving means for driving a part 
of an optical system provided in said lens unit, and said 
operation of lens unit is an operation of periodically 
changing the length of the optical path by making said 
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driving means vibrate said optical system with a prede 
termined frequency to modulate incident light which 
has passed through said optical system by optical path 
modulation. 

40. A camera system according to claim 39, wherein 
said computation is effected by a microcomputer pro 
vided in said camera unit, and said microcomputer de 
tects a focus state of said lens unit by taking in signal 
components modulated by said optical path modulation 
from the imaging signal, and calculates a focus control 
signal. 
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41. A camera system according to claim 40, wherein 

said phase control means includes a reference signal 
which is transmitted from ‘the camera unit to the lens 
unit, and the control means in the lens unit produces 
wobbling of a focusing lens in the lens unit on its optical 
axis in a phase synchronized with said reference signal. 

42, A camera system according to claim 41, wherein 
said control means in the camera unit is arranged to 
detect a signal corresponding to the focusing state from 
among the image signals modulated by the wobbling of 
the focusing lens and to output a control signal for 
driving the focusing lens to an in-focus position. 

* $ t i * 


